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This bibliometric study used citation analysis to uncover citing characteristics in the burgeoning 
academic field of emergency management. Of the 281 degree programs listed by the Federal 
Emergency Management Agency nationwide, those at community colleges accounted for 17 
percent of the total. Using the interdisciplinary database of Academic Search Complete, a 
sample of 5,099 citations was collected from 146 articles published between 2002 and 2012. The 
most strongly represented disciplines revealed by the analysis were Social Science, 
Science/Technology and Medicine. A majority of citations (45%) came from academic journals, 
with nearly half (44%) of those from Social Science. When citing outside of their discipline, 
medical and science/technology journals cited most often from Social Science, 70% and 12%, 
respectively. This study also finds the 20 most frequently cited journals, which will be of help to 
collection development and subject librarians.  
 




Like a Hurricane:  
A Citation Analysis of Emergency Management Scholarly Literature 
 
Framing the Issue 
In 2005, the Gulf Coast of the United States was hit by three of the most powerful storms 
in U.S. history: Hurricanes Katrina, Rita and Wilma – all Category 5 events. It was the most 
active period of hurricanes in the Atlantic since record keeping began in 1851 (Gall and Cutter 
2012). Hurricanes are particularly devastating natural disasters, accounting for the majority of 
losses due to catastrophe in the developed world (Emmanual and Sundararajan 2008). They have 
the potential for widespread destruction of densely populated areas and can wreak havoc over 
hundreds of miles. Moreover, they can be the cause – as was the case in Rita – of other 
devastating weather phenomena, such as tornadoes, in areas only marginally touched by the 
precipitating event (National Oceanic and Atmospheric Administration 2004). Global climate 
change and its potential to affect the frequency and severity of hurricanes is the subject of fierce 
debate today in the overlapping spheres of science, politics and the media (Curry, et al 2006). 
The emergency management profession is tasked with coordinating and integrating any 
and all activities necessary in preparation for a natural disaster. In the aftermath of an event, it 
mitigates the impact through the reparation of degraded environments, the restoration of 
commerce and manufacturing, and the lessening the human suffering (Canton 2007). The field as 
we know it today has existed only since the mid-twentieth century. As an academic discipline, 
emergency management has existed for far less time than that. According to McGuire and 
Schneck (2010) those who filled emergency management positions prior to Katrina, Rita and 
Wilma in 2005 had “rather eclectic educational and professional backgrounds.”  In his research, 
Drabek (2007) noted that by 2006, there were 100 formal programs in emergency management 
with another 100 at various stages of development. In 2013, there were 281 educational 
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programs at the doctoral, master’s, and baccalaureate level, as well as bachelor-level 
concentrations and stand-alone certificate programs at colleges and universities across the 
country, including the University of Chicago, the John F. Kennedy School of Government at 
Harvard University and Tulane University. Programs at 46 community and junior colleges that 
offer associate degrees in the field account for 17 percent of the total listed by FEMA (Federal 
Emergency Management Agency 2013).  
Community College Emergency Management Programs at a Glance  
 According to data provided by FEMA, Associate's Degrees in Emergency Management 
conferred from community colleges can be either Associate of Science (AS) or Associate of 
Applied Science (AAS) degrees. Though most community colleges offer a straightforward AAS 
in Emergency Management, many offer more specialized degrees, such as Homeland Security 
(Pikes Peak Community College), Emergency Preparedness Technology (Durham Technical 
Community College) and Technical Emergency and Disaster Management (Western Iowa Tech 
Community College). There is also a range in degree requirements: Whereas Red Rocks 
Community College confers an AAS in Emergency Management and Planning once students 
have completed 60 credits, Edmonds Community College requires between 95-99 credit hours to 
complete its AAS in Emergency Management and Business Continuity.  
In addition to Associate's Degree options, many community colleges also offer certificate 
programs in various areas of emergency management such as Public Safety, Homeland Security, 
Emergency Management Planning and Administration, Crisis Management, and Disaster 
Services Technology. These certificates range in the number of credits required: From a nine-
credit hour Emergency/Disaster certificate from Western Iowa Tech Community College to a 44- 
credit hour certificate from Portland Community College (Federal Emergency Management 
Agency 2013). 
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The following is a more in-depth look at the associate degree programs in emergency 
management at two community colleges and what they offer students. 
  Delaware County Community College in Pennsylvania has nine campuses in Delaware 
and Chester counties, serving approximately 28,000 students a year. According to enrollment 
data from the spring 2013 semester, more than half (63%) of students attend part time. Delaware 
County offers 33 Associate’s degree programs, including an extensive one in Emergency 
Management and Planning (EMP) with concentrations in Fire Science, Law Enforcement and 
Emergency Medical. The program is housed under the auspices of the college’s Division of 
Allied Health, Emergency Services, and Nursing. Thirty-five students were enrolled in the 
program during the spring 2013 semester, with the most – 19 – in the EMP Fire Science 
concentration, 17 in Law Enforcement and 9 in Emergency Medical (www.dccc.edu). Courses in 
the 61-  to 62-credit curriculum includes Incident Management, Emergency Planning, Search and 
Rescue, and Leadership and Influence (www.dccc.edu).  
The second largest junior college in its state, Community College of Vermont (CCV) has 
12 campuses stretching from Bennington to St. Albans. It enrolls approximately 7,000 students 
each semester and offers 20 AS and AAS degrees; six Career Certificates, and transferable 
credits to Baccalaureate programs. Since 1975, the New England Association of Schools and 
Colleges has accredited CCV and in that time, the college has awarded 500 AS and AAS 
degrees. With an open admissions policy, CCV was ranked No. 1 for enrollment by Vermont 
high schools in a class of 2012 study. During the fall 2013 semester, CCV enrolled 6,631 
students. Nearly all – 85% - attended part-time. Some 93% of graduates in the 2012 class 
reported being employed, continuing their education or serving in the military six months after 
earning their degrees (ccv.edu). 
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 The Emergency Management Program (EMP) began at CCV in 2009 and is one of 300 
course curriculums the college has made fully available online. According to enrollment and 
graduation data, there have been a total of 71 students enrolled during the past five years’ fall 
semesters - 40 men and 31 women. Required EMP classes are also offered in the spring and 
summer semesters. The fall 2013 semester had 13 students, all of whom took classes online. So 
far, EMP has awarded four AS degrees: two in 2011-2012, and two in 2012-2013 to two male 
recipients and two female (Diane Hermann, pers. comm.).  
The 60-credit curriculum requires that students fulfill general education requirements and 
complete one course in each of several areas, including core competencies; areas of inquiry; 
integrative approaches; electives, and eight program requirement classes. These required classes 
include Principles of Emergency Management; Emergency Planning; Public Information Officer; 
Decision Making and Problem Solving in a Crisis, and Emergency Exercise Design and 
Evaluation. This last is described as a course that teaches students to assess the viability of a 
community’s emergency plan and its functionality through participation in management 
exercises and rehearsal of key responses (ccv.edu).  
Occupational-Professional Programs 
In their study of 20 growth fields in academia, including occupational-professional 
programs such as nursing, and computer and information science, Brint et al. (2011) found that 
high-enrolling institutions tended to be early adopters of these courses when they began 
appearing in the 1970s. These “academic omnivores” (2011) were more receptive than were 
wealthier universities and colleges, which tended to expand their offerings in the areas of arts 
and sciences. While emergency management was not among those studied by Brint and his 
colleagues, it certainly fits the description of  an occupational-professional program, or one 
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wherein graduates enter the field upon completion of their degrees. Brint and his colleagues note 
that new academic fields are rarely diffused “system-wide” (2011, 581). Indeed, only two in a 
group of 14 studied had spread to half of universities and colleges by 2005-2006 - computer and 
information science, and communications (2011). While that type of dissemination is still far 
beyond that achieved by emergency management studies, it has still grown surprisingly fast in 
the past decade, and as previously shown, since 2005.  
Emergency Management and Interdisciplinarity 
Scholarly articles on subjects that fall under the rubric emergency management are 
scattered throughout discipline-specific databases, including those as diverse from each other as 
environmental science and criminal justice. As yet, there is no database dedicated solely to the 
academic discipline of emergency management.  
Like the story of the blind men and the elephant, emergency management can seem like a 
field composed entirely of hard sciences, such as engineering and physics, or social sciences, like 
sociology and public administration. In McEntire (2007), Ngo (2001) contends “ideally, disaster 
research is multidisciplinary and understanding the impact of disasters…requires a synthesis of 
various disciplines.” Gruntfest and Weber (1998) assert that emergency managers should be of 
no particular discipline and neither should the information they need by limited to the purview of 
one discipline (cited by McEntire, 2007). Little effort has been made to “tap the social sciences” 
as a way of deepening an understanding of the political, social and economic consequences of 
extreme natural disasters, according to Miletti (cited by McEntire 2007). McEntire asserts that 
integrating research from a number of different disciplines permits a “holistic understanding” of 
the type of “multifaceted” disaster events that mankind faces today (2007).  
Like a Hurricane: A Citation Analysis of Emergency Management Scholarly Literature 
7 
While the discrete profession of emergency manager, one who coordinates the 
implementation of strategies designed to prepare for, protect against, recover from and mitigate 
against natural disasters, acts of terrorism and other man-made disasters, has been developing 
over time, it is only in the past decade that it has truly emerged (Dilling 2009). Acceptance by 
the public of a class of professionals working in all-hazard type crises has been elemental in the 
creation of this distinct field (Dilling 2009, Canton 2007). As Rubin notes: “Americans have 
come to regard emergency management as the quintessential public service…” (2012, 5).  
As emergency management continues to grow as a professional career, so, too, does its 
viability as an academic subject and field of scholarly inquiry. As Dilling notes, curricula from 
higher education sources provide students with the scholarship they need to be the new 
generation of emergency management professionals (2009). Academics “generate, evaluate, 
organize and transfer knowledge” (2009) that must correspond closely to what emergency 
management practitioners consider the core understanding of the work and its values. Indeed, 
Dilling finds a high degree of congruence between emergency management academics and those 
working in the field with regard to what should be taught, regardless of discipline (2009). 
Moreover, she states that it “...would follow that the academic field of emergency management is 
strengthened by the very nature of its interdisciplinary character. Diversity is advantageous 
rather than fragmenting for this discipline. For undergraduate or graduate degrees, students 
should be, not just allowed, but encouraged or required, to take courses in other departments” 
(2009). 
As Antell (2012) notes in her study of citations from the scholarly literature of LGBT 
Studies, highly interdisciplinary subjects can pose a challenge for collection development 
librarians who must select a host of resources to support the needs of faculty and students. 
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Gerhard (2000) finds that researchers in interdisciplinary subjects face obstacles that include 
difficulties finding relevant documents and a lack of appropriate databases. Casting a wider net 
than scholars in traditional disciplines, researchers in interdisciplinary fields are likely to rely on 
published work from their home subject as well as that of other established disciplines, using 
explicit interdisciplinary resources if available (2000). Gerhard goes on to say that the 
development of interdisciplinary topics is less generated by new areas of specialization, but 
rather by the “meld[ing]” of older ones (2000, 52). Dobson (1996) and her colleagues find that 
scholars of interdisciplinary subjects are limited neither to one department nor to one college. 
While researchers and students may have a deep understanding of the core areas of their topic, 
“they may lack a broad understanding of the disciplinary field as a whole” (1996, 280). 
Likewise, librarians, they noted, may find it difficult to build consensus among faculty dispersed 
through various institutions and disciplines as to what constitutes an “adequate local collection or 
adequate remote access” (1996, 280).  
Bibliometrics and Citation Analysis 
 Rubin cites Wallace (1989) when he defines the field of bibliometrics as the study of 
information resources through the application of quantitative methods, or as a means of 
exploring “patterns in the production of knowledge as well as its use” (2010, 290). The term was 
coined in 1969 (Pritchard 1969), but the practice of bibliometrics had been developing for eighty 
years before that date (Osareh 1996). Originally a method of better understanding the sciences 
(Garfield 1977), bibliometrics has since been applied to a plethora of disciplines, “with 
applications in the history and sociology of knowledge, in communication and in library and 
information science” (Lawani 1981, 296). Citation analysis is an area of bibliometrics that uses 
the frequency and patterns of citations in articles and books through direct examination to, as a 
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primary objective, identify which works and authors are most often cited in a particular 
discipline. Another major objective of citation analysis is determining the proportion and 
importance of various formats in a body of literature: for example, monographs as opposed to 
journals, government documents, grey literature, or other materials. A third research interest is 
the age of obsolescence (often called the “cited half-life”) of a subject area or publication, which 
can be determined by examining the median age between publication and citation.  
As a tool, citation analysis has numerous benefits. The identification of core journals and 
other works in a given area of study reveals influential works or authors who are likely to be 
requested by researchers (Rubin 2010). Additionally, determining what formats are predominant 
in a subject area can also provide statistical backing for funding and allocation decisions. Finally, 
weeding a collection may become easier once the date of obsolescence of a subject area or 
publication is determined (Rubin 1987). And yet citation analysis is also a tool with limitations. 
Chief among those limitations is that not all influential sources are cited, as an in-depth 
examination of biogeography citations revealed (MacRoberts and MacRoberts 2010). 
Additionally, the existence of a citation does not indicate the weight or importance of that 
citation to the citing work: “an item which was crucial to an entire research project looks the 
same as one of little value” (Broadus 1971, 237). Another potential problem is that citation 
analysis can only be as accurate as the citing work itself. For example, an examination of 
citations in surgical journals found that 48% were incorrect (Evans, Nadjari and Burchell 1990), 
and a similar analysis of references in public health journals found 31% to have citation errors 
(Eichorn and Yankauer 1987). Scholars may try to overcome these weaknesses by gathering a 
substantial number of citations for analysis (Broadus 1971). 
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Emergency management as the subject of research in library science literature has been 
examined in a practical manner, perhaps as tips or in a lessons-learned type format. There has 
been no previously published study that analyzed the citations of scholarly literature for this 
particular field. Citation analysis as a methodology has been used, however, to examine other 
highly interdisciplinary subjects, notably library and information science (Chang and Huang 
2012), international relations (Zhang 2008), and LGBT studies (Antell 2012). Scholars have also 
examined interdisciplinary subjects in a broader capacity: Levitt, Thelwall and Oppenheim 
(2011) examined 14 subjects in the Social Science Citation Index and by using the percentage of 
cross-disciplinary citing documents to evaluate the median level of interdisciplinarity found that 
it declined from 1980 to 1990, but rose sharply between 1990 and 2000. The SSCI subject with 
the largest increase in interdisciplinarity between 1990 and 2000 was Information Science and 
Library Science (LIS). Chang and Huang found that researchers in the LIS field most frequently 
cite publications in that subject. Moreover, half of all co-authors of such articles are affiliated 
with LIS-related institutes. Antell, in examining LGBT studies, found 33.2% of citations were 
truly cross-disciplinary, as the citing journal and the cited article could be classified in different 
discipline categories (2012). Zhang, in analyzing international relations citations, found even 
higher levels of interdisciplinarity: approximately 62% of cited references derived from other 
disciplines (2008). 
A Brief History of Disasters and Disaster Management 
A disaster is a sudden, ruinous or calamitous event that brings great hardship (Merriam-
Webster). In the original sixteenth century Italian, a disastro meant “an unfavorable aspect of a 
planet or a star” (Oxford Dictionaries). While we no longer believe that an “obnoxious planet” 
Like a Hurricane: A Citation Analysis of Emergency Management Scholarly Literature 
11 
caused a tsunami, natural disasters are still considered unfortunate occurrences over which 
humankind has no control.  
 At an estimated $148 billion, Katrina was the costliest hurricane to ever hit the United 
States – even more costly than Hurricane Sandy in 2012 (New York Times; livescience.com). 
But it was not the most destructive. That honor goes to the Galveston Hurricane of 1900, a storm 
believed to have killed 6,000 people when it hit Galveston, TX, on September 8 of that year 
(National Oceanic and Atmospheric Administration, 2013). The United States has been 
recording a continuous chain of natural disasters in the forms of floods, hurricanes, blizzards, 
forest fires and earthquakes since the beginning of the nineteenth century (Christophe 2009). The 
twentieth century brought about a change in federal policy with regard to the management of 
catastrophes (Butler 2012). Events including the Galveston hurricane, earthquakes in San 
Francisco and Long Beach, CA, in 1906 and 1933, respectively, and the Great Influenza 
Pandemic of 1918 are what Butler refers to as “focusing events” (2012, 14). With each of these 
natural disasters, American policy moved toward the establishing of legislation that would 
mandate direct federal assistance for victims and clean up in the aftermath of the event. 
Civil Defense and the Creation of FEMA 
 Prior to the mid-twentieth century, emergency management existed in an ad hoc way led 
by some federal agencies, as well as state and local governments. For much of that period, 
however, it was conducted by the American Red Cross (Rubin 2012). As Rubin notes, the history 
of disaster management is event driven, with major calamities like those mentioned earlier in this 
study bringing new knowledge, procedures, policies and legislation in their wake. Disaster 
management as we recognize it in the twenty-first century began in the 1950s, growing out of the 
Civil Defense era of WWII. The Civil Defense Act of 1950 focused on the role of national 
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security in the wake of nuclear testing by the Soviet Union, and the Korean War. It defined the 
role of local government in disaster preparedness. The Act was later amended in 1976 to allow 
for the use of civil defense resources in all hazard situations, including disaster relief and 
recovery from natural disasters (Canton 2007). Between 1950 and 1979, when the Federal 
Emergency Management Agency (FEMA) was created by President Jimmy Carter, responsibility 
for disaster management was handled by a variety of different government agencies that oversaw 
a bounty of disaster relief programs, including the Federal Insurance Administration; the 
National Fire Prevention and Control Administration, and the Federal Disaster Assistance 
Administration. Ultimate accountability bounced from the Office of the President to the 
Department of Defense and back again to the White House (Canton 2007). These programs were 
ultimately absorbed by FEMA, which functioned as an independent administration whose 
directorship was a Cabinet position. In 2003, FEMA was put under the purview of the 
Department of Homeland Security (Sylves 2012). 
The Impact of Katrina 
  “It is instructive to review how much has changed since 2005” (Rubin 2012, 2). Katrina, 
Rita and Wilma did as much for the field of natural disaster management as the attacks of Sept. 
11, 2001 did for counterterrorism (2012). The flooding of New Orleans and other Gulf Coast 
cities by Katrina when it made landfall as a Category 3 hurricane at 6:10 AM in Plaquemines 
Parish, LA, on August 29, 2005, was one of the worst natural disasters in United States history. It 
was also one of the five deadliest hurricanes in the nation’s history, killing 1,833 people. With 
winds of 125 mph and rain that exceeded one inch per hour (National Oceanic and Atmospheric 
Administration 2005) at least 80 percent of New Orleans was under 20 feet of water by Aug. 31. 
Much of the flooding came as a result of levees having failed to hold back the waters of Lake 
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Pontchartrain and the Mississippi River. In addition, the cities of Gulfport and Biloxi, MS, were 
submerged after being hit by a 20- to 30-foot storm surge. Other regional municipalities, such as 
Mobile AL, were decimated by the surge from Mobile Bay (National Oceanic and Atmospheric 
Administration 2005). Katrina dropped between 10 and 14 inches of rain on Southern Florida, 
and unleashed 62 tornadoes in eight states from Mississippi to Pennsylvania.  
Just two weeks later, Rita hit the Texas-Louisiana border on September 25, 2005. It was 
responsible for an estimated 90 tornadoes that swept through Alabama, Arkansas, Mississippi 
and Louisiana. Seven people were killed as a direct result of the storm (National Oceanic and 
Atmospheric Administration 2012). When Wilma struck on Oct. 24, 2005, a weather station in 
Lake Okeechobee, FL, reported an average of 92 mph winds with a gust of 117 mph in the city 
of Belle Glade. Twenty-two deaths have been directly attributed to Wilma, 5 of those in Florida. 
It caused an estimated $16.8 billion in the southern portion of the state and spawned 10 
tornadoes. The 882 mb pressure reported in Wilma is the lowest central pressure on record in an 
Atlantic hurricane (National Oceanic and Atmospheric Administration 2012). 
 There is little argument that it was Katrina, however, that prompted a reevaluation of the 
nation’s disaster management practices (Moore, et al 2009). The official response to Katrina’s 
devastation has been widely studied and criticized, but in brief, the federal government in the 
form of FEMA failed to provide a timely response. “The emergency response to Hurricane 
Katrina, which was so inadequate that government officials at every level were humiliated at 
home and abroad, prompted the deepest and most sustained examination of U.S. Emergency 
management functions and systems ever conducted” (Rubin 2012, 2).  
Collection Development 
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 As the number of academic institutions increase their offerings with regard to emergency 
management programs, it is crucial for collection development librarians to have an 
understanding and knowledge of what researchers and students in this new and highly 
interdisciplinary field are going to request. Given the potential for more and more violent 
hurricanes due to our changing climate, the number of emergency management certification, 
undergraduate and graduate programs will very likely continue to grow in the foreseeable future. 
With that in mind, the authors will answer the following questions:  
● What sources are used most frequently in disaster management’s scholarly 
literature? 
● Which journals were represented most frequently in the sample and by extrapolation are 
essential? 
● What seem to be the core disciplines in the field? Among these, how much 
interdisciplinarity occurs? 
● Range of years between publication and citation? 
● Range of years among citations from oldest to most recent? 
Methodology 
 This study uses direct citation analysis to examine the frequency and type of sources 
used in the scholarly literature of the emergency management field. The 146 articles in the 
study’s selected sample were collected from a multidisciplinary database and date from January 
2002 through December 2012. A period of 10 years was chosen because it was necessary to 
show whether cited sources changed over that time, and if so, how they changed. That particular 
10-year span was selected because it includes the year 2005, a year which is widely considered a 
watershed year for the profession of emergency management and one of the worst years for 
disasters in modern US history. Rubin contends that 2005 was the year that the emergency-
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management field became the all-hazard force we now recognized it to be (2012). Due to the 
multidisciplinary nature of crisis management, the sample was created from articles either 
contained or indexed by Academic Search Complete, an EBSCO database. By using this 
particular database, articles from a wide variety of academic disciplines could be included, and 
the risk of excluding important contributing fields to emergency management could be 
minimized. The topic search excluded terrorism or homeland security articles and narrowed 
results to hurricanes and the United States. Articles that fell outside of these parameters were 
rejected, as were editorials, reviews and other items that though appearing in academic journals 
were not scholarly communications, or did not include a reference list. 
 Bibliographic information including title, author, date and journal was collected for each 
article in the sample, which yielded 5,099 citations. These citations were then divided into 
format categories including books, journals, magazines, newspapers, websites, conferences, 
dissertations or gray literature, such as reports from non-profits agencies, colleges or think tanks, 
unpublished works and other types of documents that do not fit neatly into a particular category. 
A MS Excel spreadsheet was created that examined journal citations, assigning them disciplines 
based on subject headings used by Ulrichsweb. Each discipline – social science, 
science/technology, humanities, medicine and law - comprised a variety of different subjects that 
included biology, environmental science, psychology, pediatrics and criminal justice. The cited 
journals were also separated based on the frequency with which they appeared within the sample, 
their date of publication, and the date between the publication of the sample article and the cited 
journal. Several of these cited journals were dually assigned disciplines. An appendix contains a 
reference list of the citing articles in the sample.  
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 Of particular interest to the investigators was any change in these elements that could be 
attributed to the hurricanes that hit the nation’s Gulf Coast – Katrina, Rita and Wilma – in 2005. 
By examining these, it is possible to see how reactive the newly emerging field of emergency 
management is at this point in its development. 
Findings and Discussion 
Diversity of Citations 
Nearly half of the 5,099 citations in the sample - 2,304 (45%) - were composed of 
scholarly journal articles. The second most frequently used format was books, which accounted 
for 1,087 citations or 21% of the total. Together, these two publication types represented two-
thirds of the entire sample. As noted by Antell (2012), the high representation of journal articles 
and books in citation analyses that examine publication formats has been shown to be consistent 
by a number of different studies. But while Antell’s findings placed the combined formats of 
journals and books at 80% or higher, the percentage of emergency management’s journal and 
book citations came to 66%. The lower proportion could be due to the percentage of the sample’s 
total made up by government documents - 10.6% or 546. Government documents was the third 
most frequent category of publication cited in this study.  
In addition to documents from FEMA, other federal agencies were also cited by the 
sample articles. Such departments included the Drug Enforcement Administration; the 
Department of the Interior; the Centers for Disease Control and Prevention; the Environmental 
Protection Agency: Congressional Subcommittees; the U.S. Army Corps of Engineers; the White 
House; Executive Orders and the U.S. Geological Survey, among others. In addition, cited 
entries came from municipal, county and state governments, as well, such as state police 
agencies and local hurricane centers. There were also entries in the sample that cited documents 
Like a Hurricane: A Citation Analysis of Emergency Management Scholarly Literature 
17 
from international governments, including those in Indonesia, Canada and Australia. Given the 
nature of emergency management and its relationship to FEMA and the NOAA in particular, 
amongst these other agencies, one may speculate that this might account for the smaller 
percentage of journal and book citations.  
The other publication types tracked in the study represented far smaller slices of the pie: 
gray literature - 8.7% (445), newspaper articles - 6% (326) and websites - 4% (203). The formats 
used least often were: proceedings from conferences - 1.8% (94), magazines - 1% (65) and 
dissertation/thesis - .57% (29).  
Those entries assigned to the gray literature category included papers published by the 
United Nations High Commissioner for Refugees and other United Nation’s agencies, the World 
Hunger Organization, and the International Monetary Fund; non-profit groups such as Save the 
Children Fund and the Open Society Institute (now called the Open Society Foundations); and 
research from a variety of college and university centers including Marshall University’s Center 
for Business and Economic Research, and the Social Science Research Center at Mississippi 
State University. 
Frequently Cited Journals  
 The 20 most frequently cited journals in the sample, which made up one-fifth of all 
journal citation entries, come from three major disciplines relating to disaster management: 
Social Sciences (9), Science/Technology (7), and Medicine (4). The range of disciplines of these 
frequently cited journals affirms what a truly interdisciplinary field emergency management is. It 
also demonstrates the breadth of research documents and materials needed to be collected for use 
by students, faculty and researchers in this subject. The most cited journals in the 146-item 
sample were International Journal of Mass Emergencies and Disasters, with 38 entries, and 
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Disasters, with 36. These were followed by Natural Hazards Review, with 35, and Science, with 
33. Other cited journals with greater than 20 entries were: the Monthly Weather Review (33), the 
Journal of Personality and Social Psychology (29), the Journal of Contingencies and Crisis 
Management (28), the American Journal of Public Health (23), the New England Journal of 
Medicine (21), the Personality and Social Psychology Bulletin (21), and the Public 
Administration Review (21). The remaining journals, which had fewer than 20 entries, included: 
Prehospital and Disaster Medicine (19), JAMA: The Journal of the American Medical 
Association (18), Disaster Prevention and Management (17), Transportation Science (16) and 
Disaster Recovery Journal (15). The European Journal of Operational Research and the Bulletin 
of the American Meteorological Society each had 14 entries, as did Lancet and Nature. 
Core Subjects and Disciplines  
 With regard to core disciplines within this study’s sample, Social Sciences represented 
the greatest percentage of cited journals, accounting for 54% of the total. The next most 
represented discipline was Science/Technology, which made up 27.6%, and Medicine, which 
made up 15.5%. Humanities and Law each made up less than 2% of the sample. There were six 
subjects which had over 100 entries: Medical Sciences (354); Psychology (261); Business and 
Economics (225); Public Health and Safety (175); Sociology (150) and Environmental Studies 
(142). In assigning disciplines using Ulrichsweb, this study puts Medical Sciences under 
Medicine, with Business and Economics, Public Health and Safety, Psychology and Sociology 
coming under Social Sciences. Environmental Studies is categorized under the discipline of 
Science/Technology. Based on this finding, one may assume that these are core disciplines and 
subjects in the emergency management field, and that they should be included in any print and 
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digital resources acquired by collection development librarians to support emergency 
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Interdisciplinarity 
 The authors investigated the discipline of the citing journal as compared to the journal 
citations to gauge the level at which interdisciplinarity occurs. Among the findings were that 
overall, 64% (1,477) of journal citations were within the discipline of the citing journal, with 
36%, (827), falling outside of the citing journal’s discipline.  
Focusing on Social Sciences, Medicine, and Science/Technology - those disciplines that 
made up the vast majority of citing journals - Social Sciences were found to have the greatest 
amount of interdisciplinarity, with 439 journal citations, or 41%, of 1,066 total citations from 
Social Sciences journals attributed to disciplines outside the field. Of those, 269 (25%) came 
from the discipline of Medicine, while less than half that number of citations, 123, or just 11.5%, 
came from Science/Technology journals.  
Citing journals within the discipline of Medicine had a similar proportion of 
interdisciplinary journal citations. Of 662 total citations from medical journals, 44% (291) came 
from outside the discipline. Most of these - 203 citations (31%) came from the Social Sciences. 
Some 12.5% (83) came from the discipline of Science/Technology.  
Citing articles from the discipline of Science/Technology had the fewest interdisciplinary 
citations: just 97 (or 16.9%) of 573 total citations came from an outside discipline. A majority of 
interdisciplinary citations found in Science/Technology journals -- 69, or 12% of all 
Science/Technology -- came from Social Sciences.  Just 22 citations (4%) came from journals 
classified under the discipline of Medicine.  
 Looking at interdisciplinary citations as a whole, the greatest overlap between disciplines 
seems to be between the Social Sciences and Medicine. While further research on why these two 
disciplines seem to be linked in this way is necessary, one might speculate that the medical needs 
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of a population in the aftermath of a natural disaster such as a hurricane would inform the 
sociological, public policy, and psychological scholarly discussion on this topic. 
Range of Years Between Citation and Citing Publication 
 This study considered the median age between journal citations and citing journals rather 
than the average so as to avoid skewed results based on an individual entry. The median age 
overall was six years. Median ages were also calculated for each of the 10 years of the sample. 
As shown in figure 3, the median age of citations grew more consistent after 2006. Prior to that, 
median ages ranged from 12 years in 2002 to six years in 2003, back to 11 years in 2004 and 
down to three years in 2005. With the exception of 2008, in which the median age was eight, the 








Range of Journal Citation Years 
 The consistency of the median age of cited articles to journal articles within the last five 
years of the study’s range - 2008 through 2012 - is no doubt related to the abundance of scholarly 
communications that began appearing in 2005 and continued for some years following Katrina.  
In charting the publication years of cited articles from 1970 to 2013, it seems as though the 
field’s scholarly literature were building toward this moment. One sees a marked rise in citation 
numbers after the turn of the century, peaking in 2005 (See figure 4). In 2001 the cited article 
count tops 100 for the first time, and the figure continues to climb in 2002 (127 cited articles) 
and 2003 (164 cited articles), while 2004, with 156 cited articles, dips only slightly. 2005 was the 
high water mark: the cited article count went as high as 204; the trend continued in 2006 with 
160 cited articles, and 148 that dated from 2007. After this fertile period of discussion, the 
conversation slowed; 114 cited articles were published in 2008, dropping to less than half that in 
2009 (48 cited articles) and 2010 (54 cited articles). Given these results, there can be little doubt 
that the events of Katrina, Wilma and Rita -- as well as earlier hurricanes such as Isabel in 2003 
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and Ivan in 2004 -- deepened academic inquiry into the emergency management field and 
provided a wealth of new data for researchers in a host of subjects and disciplines.  
This finding also points to how reactive the still-developing discipline of emergency 
management tends to be. Of 146 citing articles contained in the sample, only 17 were published 
prior to 2005, and just 6 have a publication date of 2005 -- this was particularly intriguing as this 
was the most prolific year for journal citations. While the number of citing journals jumped to 37 
in 2006 and 22 in 2007, it fell again in the later years covered by this study. In 2011, there were 
only 18 articles published; in 2012, there were 11. 
 Conclusion 
 Journal articles made up the bulk of citations in this study’s sample - 45%. Of that figure, 
nearly half - 44% - of cited journals fell under the discipline of Social Science. Librarians 
building a collection of resources to support an emergency management studies curriculum 
might want to focus their efforts on scholarly databases whose holdings draw deeply from 
subjects under that discipline. Social Science, along with Science/Technology and Medicine, 
were the most highly represented disciplines among the 20 journals most frequently cited in the 
study’s sample. With nine of those 20 falling under Social Science, it had the greatest number of 
journals, as compared with Science/Technology’s seven and Medicine’s four.  
With regard to interdisciplinarity, only approximately one-third of journal citations were 
outside the discipline of the citing journal. Yet the majority of interdisciplinary citations found in 
both Medicine and Science/Technology citing journals came from Social Science. Of a total of 
662 journal citations from Medical journals, 44% were interdisciplinary. Of these 
interdisciplinary citations, 70% came from Social Science. In Science/Technology, which had a 
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total of 573 citations, Social Science citations made up 12% of the 17% of interdisciplinary 
citations there.  
 The year 2005 was critical in the development of the academic field of emergency 
management, having the greatest number of cited articles appearing in the sample’s academic 
journals. The years 2006 and 2007 had both the highest number of citing articles and the second 
and third largest numbers of cited articles. With 422 articles on emergency management and 
hurricanes between the years 2005 and 2007, this finding is a boon not only to collection 
development librarians but to any librarian helping patrons at the reference desk gather scholarly 
materials on this important subject.  
The outsized role of the Social Sciences in emergency management’s academic literature 
was a surprise to these researchers. The discipline of Science/Technology had just two more 
subjects under its auspices - 34 - than did Social Science - 32. The presumption that emergency 
management as an academic field is dominated by the hard sciences is apparently wrong. 
Perhaps the number of citations from journals that examine the human side of disaster is due to 
Katrina, of us as a nation watching the desperation of victims trapped in a flooded and chaotic 
New Orleans and the indelible impression it could not help but make on us. As this study noted 
earlier, alleviating the suffering of communities devastated by hurricanes and other natural 
disasters has always been a part of emergency management, but it is only in the past few decades 
that it became the ultimate public service.  
The discipline of emergency management is ripe for further research. One area that this 
study did not cover was the impact of Superstorm Sandy on the field’s scholarly literature. One 
may surmise that the year 2012, like 2005 and the years immediately following Katrina, will 
provide a large number of academic articles, as well as other types of publications. It would be of 
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interest, perhaps, to see what if any differences there are in the research subjects of citing and 
cited articles about Sandy as compared with Katrina. Whether, for example, disciplines in the 
Social Sciences still predominate with regard to journal articles, or, whether another discipline is 
more prominently represented, given the geographic and socio-economic differences between the 








Figure 1: Core Disciplines in the Emergency Management Field 
FIGURE 1 Breakdown of citations from each discipline examined in this sample. 
 
Figure 2: Core Subjects in the Emergency Management Field 
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FIGURE 2 Represents the most frequent subjects of cited journals (as classified by Ulrichsweb). Chart represents 
only those subjects which had at least 40 citations.
 
Figure 3: Median Age of Citations from 2002-2012 
FIGURE 3 Figure represents the median age between publication date of the cited article and publication date of 
the citing article for each year included in the sample. 
 
Figure 4: Annual Total Citations, 1970-2012 
FIGURE 4 The number of articles cited in the sample for every year from 1970-2012.  
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